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Summaries 
The mathematicians of ancient Egypt approximated 
the area of a circle by a square with astonishing 
accuracy. The way to find this approximation is 
not handed down. In this paper a conjecture is 
given which seems to be much more simple than earlier 
attempts. 
tie Mathematiker des alten igypten approxi- 
mierten mit erstaunlicher Genauigkeit die KreisflZche 
durch ein Quadrat. Es ist nicht Bberliefert, wie 
diese Approximation entstanden ist. In der 
vorliegenden Arbeit wird dariiber eine Vermutung 
mitgeteilt, die wesentlich einfacher ist als bisherige 
Erkl;irungsversuche. 
The mathematicians in ancient Egypt approximated the area 
of a circle by a square according to the rule: Shorten the dia- 
meter of the circle by (l/9) th to get the side of the square. 
This means a quadrature of the circle by rr2 = B d/2)2 
a 
= (8d/9J2, 
wherefrom the excellent approximation 7~ 2 (16/g) = 3.1605. 
The error is only 0.0189. 
While M. Cantor [1907] still says that there is no way to 
understand this construction, there is an interesting conjecture 
of K. Vogel and 0. Neugebauer [Becker and Hofmann 1951, 211 
which uses a half-regular octagon that approximates the circle 
and nearly leads to the wanted solution [Vogel 19581. But this 
conjecture seems to be too sophisticated. We here give a 
simpler one. 
Cantor [1907] says that the Egyptian stone masons covered 
their designs and the walls in order to form a relief with 
orthogonal nets. Then the cutting points of the lattice lines 
and the contours of the design were carried over in fixed ratios. 
This technique seems to be the key to the comprehension of the 
Egyptian construction. 
(1) If one attempts to draw a circle and a square inter- 
secting this circle and having equal area, then 
nearly everybody intuitively gives a solution something 
like Figure 1. 
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The points of intersection are found by taking a quarter and 
three quarters respectively of the length of the side. While 
this construction may arise from the feeling that this could be 
the exact solution (more sophisticated treatment of this problem 
only reinforces this feeling) and thus needs no geometrical 
knowledge, another way to Figure 1 is to use the above mentioned 
nets, as shown in Figure 2. We can assume that this technique 
was used for many centuries and hence that the probability of 
finding a picture like Figure 2 (and hence Figure 1) is nearly 
one. 
Thus we have two very plausible and simple ways to realise 
this construction. The final Egyptian solution is to be found 
in a second step. 
(2) The net-technique presents the possibility of getting 
a connection between a/2 and r in Figure 1. Assume , 
that a square is divided into 256 subsquares (Figure 3). 
Then it follows that a = (8/9)d, while a = (2/43 )d 
is correct. But the relative error E is less than 
.62 percent 
and is hardly noticeable even for a large diameter d. 
This explanation of the Egyptian construction assumes two 
errors : an inaccurate determination of the square, and an 
Figure 3 
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inaccurate calculation of MB. But both errors are not only very 
small but also diminish each other: The area of the circle 
passing through B (Figure 1) is ~(iZ/4)~ = (0,99083a)2 < a2, 
which is slightly too small. But with 8/9 instead of 2/JZi, the 
result is the more accurate n(9a/16)2 = (0.9970W2. 
The fact that we have no record of the slightest hint of 
how to explain the Egyptian approximation (16/9j2 may have many 
reasons, but if the construction was regarded as very simple, 
we would not expect to find any written explanation. The con- 
struction proposed is very simple and is based on the peculiarly 
Egyptian use of square nets. 
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